Recent developments in the treatment of affections of the hip joint by local injection of hydrocortisone, etc., require a safe and reliable route for injection. The methods described by Lanz and Wachsmuth (1938) comprise a lateral and a ventral approach to the joint. By the first method, the needle is pushed through the insertion of the gluteus medius muscle, the greater trochanter serving as the only landmark. The leg should be kept slightly adducted and the needle should pass right over the top of the greater trochanter in a horizontal direction, either in the frontal plane or with a slight dorsal deviation. By the second method, the needle is inserted over the femoral head and directed dorsally, and there are reliable landmarks to ensure correct positioning. By both methods the needle will enter the joint-space perpendicularly, so that only the point enters the actual cavity and the opening of the needle remains within the capsular layers. Such methods are only generally applicable in cases of exsudated joints, when the joint cavity has become filled with liquid and an exact approach is not necessary. An injection into an exsudated joint can be checked by the flowing out of the liquid, but in other cases there is no immediate response when the needle pierces the capsule. One must then be absolutely sure of the anatomical position of the needle. Mawson (1946) This description seems to indicate that Mawson's approach to the joint cavity is tangential. The site of the needle is checked by injecting some fluid:
Once inside the joint the solution will run in easily. If much pressure is necessary the needle is probably outside the joint cavity embedded in the fibres of the capsule. Hollander, Brown, Jessar, and Brown (1951) , dealing with the intra-articular use of cortisone and hydrocortisone, do not describe their method of injection. Kron (1948) recognized the difficulties of an intra-articular injection into the hip. Oest (1950) , dealing with this problem, indicated the only reliable route for injecting into a non-distended hip joint, i.e. the caudo-lateral approach, which ultimately leads the needle into the synovial sheath of the anterior aspect of the femoral neck. Oest guides the needle by means of metal threads, which have been stuck on the skin in the direction of the collum femoris. An x-ray photograph of the joint concerned shows the position of the femoral neck, and a second one taken after applying the metal threads serves as a control. This procedure is too laborious for routine use.
Technique
The method of injection should meet the following demands:
(a) it should be easy to perform so as to be practicable in general practice or in out-patient departments;
(b) the route of injection should be clear of large blood vessels or nerves;
(c) if possible, the injection should not be confined to a single narrow route, but should be practicable within a fairly large area.
We will take as a starting point a completed injection, where the top of the needle lies within the capsular extension along the neck of the femur.
Running from a caudo-lateral direction, the needle INJECTION OF THE HIP JOINT will touch the caudal side of the femoral head the moment it reaches the intra-articular position. It should be noted that in the caudo-lateral approach to the capsule, apart from other advantages, the needle meets a check as soon as it has gained entrance into the capsule. Though it has been said to be possible to reach this space by guiding the needle in a ventrolateral-dorsomedial direction (Mawson, 1946) , this route is difficult to trace through lack of reliable landmarks; apart from this the needle meets no resistance and may be run too far, possibly into one of the larger vessels.
In following the caudo-lateral route, the needle should perforate the skin at a point up to 5 cm. caudal of the base of the greater trochanter. The point should be located in the plane of the ventral aspect of the femoral neck. Palpation of the greater trochanter gives sufficient guide to the site of injection; from this point the needle should run close to the ventral side of the femoral neck towards a point on the central third of a line from the ventral cranial iliac spine to the pubic tubercle (Fig. 1 ).
This allows for an arc of deviation of 10-20'. There is not merely one possible route, and it does not matter where precisely the needle gains entrance to the ventral capsular pocket, as long as it keeps its caudo-lateral, cranio-medial direction. Therefore a considerable latitude is allowed in performing this injection. Our data may be regarded as defining safe limits for a successful result, but it is absolutely necessary to go right over the ventral surface of the femoral neck.
Carrying out the injection on an intact preparation or on a patient, the needle will meet some typical resistances. After perforation of the skin, the first resistance is offered by the fascia lata. The needle will pass through the muscular tissue unhampered, to meet further resistance in the joint capsule. Having passed this barrier, as soon as it touches the bone, the needle's whole aperture will be within the joint cavity (Fig. 2) . There is one other potential obstacle, viz. the intertrochanteric line; it will be recognizable at once by its short distance from the skin and by the fact that the needle will meet it \, / /,/ ,) ANNALS OF THE RHEUMATIC DISEASES before passing the second "resistance". Should this occur, the needle should be withdrawn for a short distance, and then directed slightly ventrally of the first route.
We practised this injection on a great many cadaver subjects and found it always possible to run the needle into the joint cavity without difficulty.
Verification of Position
There is no real need to check the injection by other means than those already mentioned. If the needle is directed by means of the anatomical landmarks described above it cannot fail to enter the capsule. However, though it is not necessary to verify the position of the needle, its intra-articular position may be shown by various methods. The injection of an opaque material such as Ba-sulphate will show the site of injection on an x-ray film, since an intra-articular deposit of fluid will spread along and around the femoral neck. This method is applicable only to cadaver material. A fluid plastic substance may be injected into a cadaver joint cavity, and the injection may be continued while withdrawing the needle. After polymerizing the plastic substance the route of injection-a plastic thread-can be demonstrated in continuity with the joint cavity, and a plastic cast of the joint space may be made (Figs 1 and 2 ). Injection Finally, it is possible to inject a large quantity of fluid or air into the joint cavity, after which an increase of intracapsular tension will occur. When the piston-bar of the syringe is released, the fluid or air will run back into the syringe. We applied this method quite often to demonstrate the site of the tip of the needle. One of us tried this intervention on an apparently normal hip joint and found the liquid (a physiological salt solution) flowed back into the syringe. This phenomenon would not be seen in normal peri-articular tissue, for in normal tissue the liquid, when injected peri-articularly, spreads into the tissue spaces, and is not collected in one cavity. In pathological tissues one should be prepared to meet other reactions. Our observations seem to indicate that in certain circumstances, peri-articularly deposited fluid may flow back into the syringe. The tissue spaces seem to be occluded, by which procedure thick connective tissue plates will develop. This pathological tissue (HartspannMfuller, "Myogelosen" Schade) does not absorb the fluid like a sponge, but opposes a fluid injection. Apparently the fluid collects, and is soon under high tension, so that releasing the piston-bar allows it to flow back into the syringe. Evaluation of the reflow offluid in pathological cases should therefore be made carefully and with much reserve.
By appropriate handling of the needle failures may be entirely excluded. The touch of the needle against the caudal aspect of the femoral head provides instant proof of its position.
The method is easy to practise, there are no vulnerable arteries or nerves on its route, and the needle is guided by landmarks, a definite stop being formed by the femoral head itself.
We have found it almost impossible to penetrate the capsule on its lateral side, and we were not able in our cadaver experiments to inject air or liquid into the joint cavity by this route. It remains possible to reach and penetrate the capsule in its ventral aspect, approaching laterally from above. This method has notable disadvantages, since tracing is difficult and the needle meets no resistance the moment it pierces the capsule.
In our opinion this caudo-lateral approach in the direction of the femoral head, going close to the ventral aspect of the femur, should be chosen without reserve for all injections into non-distended hip joints. 
